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New Histones at DNA Damage Sites
PAGE 481
Eukaryotic chromatin contains important epigenetic information that is stored in histonemodifications and histone variants.
DNA damage compromises chromatin organization, and it has been a long standing question how the epigenetic informa-
tion is preserved during DNA damage repair. Now Polo et al. visualize the deposition of the newly synthesized histone
variant H3.1 at repair sites following UV damage in human cells. These findings reveal that chromatin restoration after
DNA repair is not confined to the recycling of pre-existing histones but uses newly synthesized histones, which has major
implications for the maintenance of epigenetic integrity upon genotoxic insults.
Structural Insight into Histone Chaperones
PAGE 495
Nucleosomes are assembled and disassembled by chromatin remodeling machinery
and histone chaperones during all DNA-dependent processes. English et al. use
X-ray crystallography and extensive mutagenesis analyses in budding yeast to reveal
how the conserved histone chaperone Asf1 binds to both histones H3 and H4 of
the histone H3/H4 heterodimer. The data support a proposed ‘‘strand-capture’’
mechanism, whereby binding of Asf1 to the C-terminal tail of H4 promotes chromatin
disassembly and assembly.
SUMO Wrestles with Recombination
PAGE 509
Aberrant DNA recombination during chromosome replication can cause genome instability and cancer. The replication
checkpoint is one pathway that counteracts recombination at stalled replication forks. Branzei et al. now identify a second
pathway: Ubc9- andMms21-dependent sumoylation. The Sgs1/BLM helicase is sumoylated and acts in concert with Ubc9
(a SUMO-conjugating enzyme) and Mms21 (a SUMO ligase). These results indicate that Ubc9-Mms21-dependent sumoy-
lation functions as a regulatory mechanism, different from that of replication checkpoints, to counteract recombination
during chromosome replication.
Breaking the Hinge Opens the Gate
PAGE 523
A ring-shaped protein complex, called cohesin, serves as a physical connection between sister chromatids, possibly by
trapping DNAmolecules within its ring. Cohesin ring opening due to proteolytic cleavage of one of its subunits by separase
destroys sister chromatid cohesion and triggers anaphase. Gruber et al. now show that artificial tethering of cohesin’s SMC
hinge domains to each other hinders association of cohesin with DNA and blocks establishment of cohesion. These data
suggest that DNA enters the cohesin ring through a gate that is created by transient dissociation of its SMC hinge domains.
BRCA1 in Mitotic Spindle Assembly
PAGE 539
The heterodimeric tumor suppressor complex, BRCA1/BARD1, exhibits E3 ubiquitin ligase activity and participates in cell
proliferation and chromosome stability control. Joukov et al. show that BRCA1/BARD1 and its ubiquitin ligase activity are
required for mitotic spindle pole assembly. Xenopus BRCA1/BARD1 forms endogenous complexes with three spindle pole
proteins, TPX2, NuMa, and XRHAMM, and it specifically attenuates XRHAMM function. These observations reveal a pre-
viously unrecognized function of BRCA1/BARD1 in mitotic spindle assembly that likely contributes to its role in chromo-
some stability control and tumor suppression.
Glucose Sensor Goes Nuclear
PAGE 579
Arabidopsis hexokinase1 (HXK1) is a glucose sensor that integrates nutrient and hor-
mone signals to govern gene expression and plant growth in response to environmental
cues. However, the mechanism for how this metabolic enzyme regulates nuclear gene
expression was unclear. Cho et al. now show that HXK1, together with two binding
proteins, forms a glucose sensing and signaling complex and directly modulates
specific target gene transcription, independent of its function in glucose metabolism.
These findings support the concept that conserved proteins with established activities
may perform previously unrecognized functions with different partners in distinct
cellular compartments and signaling pathways.Cell 127, November 3, 2006 ª2006 Elsevier Inc. 435
Transcription Termination Close up
PAGE 553
Hexameric helicases and translocases serve as molecular motors that couple ATP hydrolysis to nucleic acid movement
and/or unwinding in controlling replication, gene expression, and other essential cellular events. Skordalakes and Berger
now report the structure of the Rho transcription termination factor, a hexameric RNA/DNA helicase, in complex with RNA.
The structure reveals how nucleic acid binding to the motor domains of the protein helps to stimulate ring closure and
ATPase activity. Specific rearrangements of key translocation elements are also evident in the structure, providing insights
into how RNA may be exchanged between subunits during translocation.
How to Mend a Broken Heart
PAGE 607
Multiple types of progenitor cells have been identified within themammalian heart, yet it
displays little or no regeneration when damaged. By contrast, zebrafish mount a vigor-
ous regenerative response after cardiac injury. Lepilina et al. now find that zebrafish
build new heart muscle through successful use of undifferentiated progenitor cells in
two coordinated stages. To facilitate regenerative activity, the epicardial covering of
the heart is rapidly enrichedwith progenitor cells after injury. Then, in events that require
signaling by fibroblast growth factors, a subset of epicardial cells invade the wound
and provide new coronary vasculature to support muscle growth. This study reveals
dynamic cellular and molecular mechanisms that effect cardiac regeneration.
RNAs Hit Twice to Score 21
PAGE 565
Gene silencing in plants is often mediated by 21 nt small interfering RNAs (siRNAs) that arise from double-stranded RNA
(dsRNA) synthesized by RNA-dependent RNA polymerases (RdRps). The molecular features that trigger RdRp activity and
subsequent siRNA production have been unclear. Axtell et al. demonstrate that RNAs targeted twice or more by microRNA
or siRNA-directed silencing complexes are efficient sources of 21 nt siRNAs in both moss and Arabidopsis. They go on to
confirm that dual microRNA target sites, or one at each end, are necessary for the production of siRNAs that regulate
Arabidopsis leaf development. These results thus elucidate the mechanism of siRNA biogenesis in plants.
Calcium Channels Go Nuclear Too
PAGE 591
Voltage-gated calcium channels are critical for the proper function of neurons andmuscle cells. One important role of these
channels is to convert electrical signals into the activation of signaling pathways that regulate gene expression. However,
the mechanisms that link channels to the nucleus are not well understood. Gomez-Ospina et al. now report the surprising
finding that cleavage of CaV 1.2, an L type voltage-gated calcium channel, releases a C-terminal fragment that travels to the
nucleus and directly regulates transcription. This transcription factor, called CCAT, is produced in inhibitory neurons, is
negatively regulated by calcium, and regulates the expression of a number of important genes in neurons.
Nicotine Dependence Takes a TRP
PAGE 621
Nicotine is the primary addictive substance in tobacco. Nicotine dependence is a worldwide health problem and represents
the leading preventable cause of death in the U.S. Here Feng et al. establish the nematode C. elegans as a genetic model
organism for the study of nicotine dependence. The authors show that some of the genes regulating nicotine dependence in
mammals, such as the nicotinic acetylcholine receptors, are functionally conserved in C. elegans. More importantly, they
identify the evolutionarily conserved TRP family channels as novel regulators for nicotine responses in C. elegans. This
raises the possibility that these channels may regulate nicotine dependence in mammals.
Probing Phosphoproteomes
PAGE 635
Cell-signaling mechanisms often transmit information via posttranslational protein
modifications, one of which is reversible protein phosphorylation. Previous studies
have monitored a few such phosphorylation changes at a time. Using proteomics,
Olsen et al. have now quantified the level of 6600 phosphorylation sites on 2244 pro-
teins as the cell is exposed to the epidermal growth factor. Fourteen percent of these
sites are regulated by the signal and phosphorylation spreads within 20 min to more
than 40 proteins involved in the regulation of gene expression. Dysregulation of cells
in almost any disease can be studied by this technology.Cell 127, November 3, 2006 ª2006 Elsevier Inc. 437
